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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a calcium phosphate 
coated zirconia biomaterial having a sufficient mechanical 
property, high strength and toughness, and superior 
bioactive function, and to provide a method for preparing 
the calcium phosphate coated zirconia biomaterial allowing 
high-degree control of the configuaration, composition and 
thickness of the calcium phosphate coat to be formed. 
SOLUTION: The calcium phosphate coated zirconia 
biomaterial comprises a bioactive coating 3 composed of 
porous calcium phosphate having opening pores 2 of size 
100-500 [im and formed on the surface of a substrate 1 
containing zirconia. The method for its preparation 
comprises the process of accumulating hollow calcium 
phosphate flocks on the surface of the substrate 1 
containing zirconia and the process of sintering the 
accumulated hollow calcium phosphate flocks to form the 
bioactive coating 3, composed of the porous calcium 
phosphate having the opening pores 2 of size 100-500 ^im, 
on the surface of the substrate 1 . 
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0-500 /xm (?)|pmm&^"-rSi^M^t7)'J>'ig;if/i'V 

in commmi^ i> , if *ii 1 {zmmco y ysj^/i- 
[11^113 ] mi^ms^mmt!^^ fetcwLgs-is/xm 

sou ym^j^i^'yi^wM'Jii anr^.^mim, 
^tLx^ts. ff^iB^4i^i^-ffi>{!HciaiEOUy 

z (^m^ b mti^mm'^m b *^"cao-P2 05 -zru, -m\, 

[ 11*118 ] i^)V:i::~ri:-^^mM<rmMz^mm^) 

ymA )v ^ A«»4i^ imm.^^h mmjM t 

; i: t= J; 0 . WL@100-500 /xm sOWStm^*^!.^ 

fL^^icw y yit*;^i-^A*^^i>^|,4#:v£ttSl^ frlE 

m mmmfi^i^^i-i, miRmsizmmcouymAfi' 

iimmi 0] mii^w-mmt^^ ^izmmi5-i5u 
m (nmtkmii: h^-ti. m^m 9 izmmco y ym^f^i' 

[11*111 1 ] miEitaxSii:, :fj}W^^J^RX/Vyi 

mmmmunLtzummi/zmmL. vriULtz^i: 

tit. il*Jl8J^^l 0(r>i^'ftiMzMm(^*Jym:^Jl' 

[it*ill 2 ] mii^mUir^tsimt LX, Ca/PJt*^ 

0.5 X:^ 9 y ym.fl)V'y'OMjA{m, ) 2 (TMmzMfii-tt 



(D y ym^^^y^^mm'yjv^^^Tm^mmmmij 

'£0 

[tt*iii 3] ffliE««iii«i, mmzmmmmmmm 
imsm^mi. m\^xmi^ii^mm.mmmmmi 

mmm^m-ttzhiz^i). mMmmmm^z. mis* 

^tty yffi7);k^'^A;ime^^t LT 2fflSi?)y yfg^ 
;l^^^AST&««§ iirSXgT-J) l> . it*JI 1 2 (cfE 

is«o y ymAfw^^j^mwyfi-^ ^^-r^^mmmm 

[ if *JI 1 4 ] nfidffi«ffl?§?« t L T . Ca2 + ?f S^^O . 03 
?!)>^50.75 mol ■ PO^s- ?IS^i0.06;^^^>l. 5 mol ■ 

t-ft. msM i2ttziii3 izmm^ y ym^^jviy^^ 

iimmi 5] mmmmxmii. MMzmmtmrnsm 
imm.^mL. m\^xmiA^^m.mmmmmt 

LTCa/pi-ts-6.0 i)-^A.5 txm^izisirf^^ttzmmm 

l>zi:^. ltffES^^<?)«c. mUA''mk')ymf})Vi^^ 

AJSmS^hLTCa/P|rt*>6.0 *»A>1.5 tX%^l<Z^T 

■fh J; 5 (ifflfi£*W Lfzmwmm.n y ylt^^i-^-^A 
S™il<Xit«§-<i:^Xgf*l., il*Jll 27^^14 
(Dua^Mztmco y yK;?5';^i^'>AMai^Vl^::J-T^^ 

umm 1 6 ] mtmwp^ y rsr^^girat i. -c^r 

{Z CaO-PjOs-ZrOa-CeOa ^COlt y ^ffitS^WS^Xl. , 

11*111 2.7^^1 5m^-nxMztm(r)^)ym:^>v>"^ 

[000 1] 

I. I, ^ I. immn ttx tmi^zimx h h 
^mm.^m-') ymtDvi^-^j^wmviv^-r^^^ 
wi^m^^ (mmmzmth . 

[0002] 

[M*cogffi] Axmffi. AX#, AX#ffi^:f(cfflv^ 
hi\.h^m^Ayv''7yYMf\b\^X\%. rj^s^h- ^' 
oA^^, ^^y, ^9y^Ms:'c(^^±WMf-\'^. TlV 
5-f (AI2O3 ) . i>VP:3^r (ZrOj) , TRST^t^-f b 

(Caio(P04)6(OH)2 ; lilT. HAp t lE^-I t I. ) , 
y yit^;&;ki^'>A (Ca3(P04)2 jOT. TCP fclE-f^ 
. NajO-CaO-SiOg-PaDsJ^T^/'^^ i^Ut^'y 
X ) 5: i:-tO-b y^-y^ XMfWmmzm^tLX ^fz. L 

!k#mmi9^tf&rLmib\y->tzmmm-otz. - 
1^. -tyi-y9xMm<Ddh. r;^s■:^^>^■;^3-r 
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m'W^i:mmi^mmzimmT^^j:\^t\^'yi::mm 

[0003] J; 3^-»'lt*^b. ifef«lfflii* fgfl$) 
[0004] ^#;vSttKSr:3-T y^"-r-g>*-iSfc tT 

t7/*(fji,ix^, mL\mwr>^^ 
Ymi^^ryy:-7^\<zxrv-Lxmmhzmm^^h 

mit-kmaxi'^^- ys.^y^x±iz7mr^^f-^ hm^^m 

46, 3-f ym(7)»S«35;^'10,000°Ct:3*tl.=^tS) 

'J yKHX?/i^>">ACa4 (P04)2rj^f'^^ 

^tT tiaras aA^'S) -5 ryx-^mrmz 

[0005] x^N°-y ^' y y^/jStii. ffM^^ix-S 
)li¥{i:»<, tfzMmzL^xntHi 

J) I. V ^(i-fb^w^iatc J; -5 T 7i<@i7^ N° ^ N y y ^ 



[ 0 0 0 6 ] T ■yrm'imm^mmii. mws^'y 
xmmmm^bLxm\^hzt{ziy). m^^mm 

# . s . aft mwTh h fzi^mmit'^^mmmz 

[000 7] V)V-y)vm\±. mui. ^Mm^)^ 
-Cs Hb PCI 2 -CH3 zQQ{sm(nmm.^M7mm i x ttp^r v■v^ 

t tx. zti^mmza-^^ yi^Lticoh. ■ M 

mmmixmr^'^^ a YWf£y:o^>M^m.w±m^% 

(^mifx-fm^iimw/'ium x'omK. m^±£^ 

[0008] ±itifzm'^cr>-^mii. M^mtcmticT)^ 
miz^mmmm tix *18t a° ? b ^ y yfgx? 

yK;^?/I^i^'>A<50i-9iffL/;4ft:vgttSrftAIS{c4*^t- 
[0009] 

[%TO?5'^;LJ;3tt-|,f«li] *^0gc^ilM{±, 

m<^jmk. m.. m^m^ism^zmmx-^i^ uym^^^i 
mz. ^mmmm^rii^tt^WcLx. ffm, a 

[00 10] 
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tfSff<7)^ffltC, fflTL#100-500 AJin 

n^^im-ti>^tizxKi. mmoo-500 xtm com& 

[0011] 

a-r^mm im. tzp tm-) t^t^^shh^^-ch 

[0012] ±fBCe-TZP4i. ^=JjV-n-ri,ZM-t^jEM 

H, 3 - T . S L < (i 8 0 
l':i±, j;*5iftL<{±9 0§S%y,±, $^.(cff^L< 
i± 9 5 I. o ^ 8 0 

fc , mmmm.mzm^< mmm. ■ mwrnmi^m 

tcPB5E(±§ii^iVj\ fzttli. 'Jfi^-T^mzM 

I. ift t<ti8-l 2t;l/%, j;0»4t<{il 0- 
1 2^r;k%T-S.S. -I<7)-^fl-i3&^8^;P-%*)Wit, 

^S^g § iEJfM^itm^^-h^ t i o T -^I^H^H^V^ lew 
t:i=^< ^ D . MS LtzmzWlfitz *), '7A^u'?V'79 
^i^ft t /-ciSS t ^: o D t ^t- < . 1^ t V 

h h Ti:^ HA^'ffiil L» , IE:/f h^bS*^' 8 0 t 

[ 0 0 1 3 ] ±isc^TZP{i. m^-wm^zm^^t^ 

T^i^vp-arir/r^i-s-t ■ -^^ys^ttSfi. y-tzp t 



-T^m^BW. (Ce-TZP) tRg^>ixl>tc^T1±5:<, 

'it'S.mt'J)Vzi-r (lilT. PSZ tlE-t) T-J)oTt« 
h^j:\^. tfz. TZP ^/ciiPSZ ;6^/i,^|,i;Vk3-r(C§ 

[0014] ^ts^HJiiO ij yK7;?;i^>''>AftS>^Vt'3-T 

co^^^o^m-t^ I tz!^m7im < t m 
i,zm-^~ti±x'mLxv^ij^fj>h . y ym^^fi^i^^yj^m 
lijfpmgioo-soo <r)rm.%^i^-r^^7im^T 

h^ZttimWTh^ . S MM 0-100 /^m comM: 
miirh^tttmLK. §4t«LS5-15/im COM 

Sjm^t*-ri.t ii^ffSLv^ yyis^/i'S^'^AS 

^i)HcormMzmx i . mmmimzmi.m-^mfS. 

mmmt . ^mmi}H'iA^ti{z< < t^i „ 

[ 0 0 1 5 ] ifc, y ^tcWL 
@4o-ioox£m <7)gHsm&i;fl-ri.t, ^mm'm.X'mt 

h^W\mt)m^^ix'{^t<ti:hfz>fy, 5Kft,#*«§ 

WMti^^^^zimm^-viumffimmsi^ i^^tt t . 
ziy~yyimmm^ti'^<^£ttz^. ^w.mif 

km^^fi'^t '.^shi'^X'. J:OfftLi\ ^fc, ffl 
?L@*^' 5 xi m*}i;'c fc - MJt^^a D < < ^) . i . 

<li;10-200/<iii , J: y*ft L<(i;30-150AJm , ^ io>,zM 
iL<{±50-100/^m T-|>l.„ JlifMOAtm y 

^4i:tT;iMrHllitgL=5r<=5c^Ml^Q*^&'9. 200 xtm ^ 

t . y ymAivi^^j^w.mmm^mMt'im:! ^ 
[0016] m^ummm^-th y ymA)Vi^^M. 

Wmi. imT}^^^ Y^m.'ithLX^tiZtmt. 

&} ym^-^)Vi^'^i.t)^±^jjfb ti:hkd i<zm.mmm 
LJt sstfoii*^ ^mwL^ titzm.mmm ^jym^^jviy^ 
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w^\^mi<mmm\zts:'o . mi {mmm) wf<g 

t3 , as 1 iKcff < mimmz^j: , <?i-{iiJtcfi= < 

[0017] *^0gffflt^<i^ii.aff>&^-byT&^S'fi: 
iijttT-^tf^, ;i?)»ftyyia;^;ks^'>AMJit 

I>fc46a±. SWi;yyK;*';l^v"^ASli:*\ CaO-Pa 
O5 -ZrOj -CeOa ^coa y y Ki^ Sr ^ t T tf-^ $ V i> ^ ^ 

fzK]XjmX'h^^b^lioil.h, Z<nK}^mf)^^\i. CaZr 

4 (PO4 ) 6 tcSMt" I. s y ymu^zm-^ < mwmnm h 

# t ix§ Ce t miSjg LTSS^ W*'r ffiM L^f-t \ 
Ltzif-^X. ^tORJEffiJi. ^yyiSSCaZr, (P04)s CO 
Zr* M Jj- y *^'-i5Ce« M :t y t t SimCaZr^ . , 

Ce, (?%),X-hh^m'&.h^^'ii^Kh , ;cOJ;a(c, -fe 

y r^i-^vt-^^ii^rswh y yKX?;i'i^'>Affiisii:cD4i 

^ i i; t J; i9 . mmt y yK;5?;k>-'>AS)it ^SSH 
[0018] Mz^ imm\:zij^-b-^h y yK;i';i^>">A^ 

mi^)va-rm.mm(^im-m',z-:)\^xmmfh „ 

;l^r7 - 7^^fe#:m*#l> i t ^^'Ti: S /!)\ i<73 y ygt 



/j^s y yM;^';i'>">AKS>^Vk:3 - T^^fe#cffft<7)S^jt 

- 7&-tOSfl"tfO^Mtc4i^:KtO y y|g;^?;k>'^A 
axST'SWcD^Mtlita^ixfc tf^tt y ym.:^)Viy'^ 

mn^ii^^th^^ivAtm ymf]}Vi^^i^t^hts:h 
wm:imwA<n%m\,zmmh:Lw:hh . 
[0019] ±ia«wxg^ff a^a^t lxm. m\zm 
©i§fL^:v^*\ /it^a; f]}vy^Kmi^}y^^^^ 

mm^hi. ^fc. zmMmmmizmt±.mam 

L <(i400-1200T;. j: Offi L< ti500-1000°C. §ji>t 
fft L.<i±600-850 'CX'hl... >r«fiS*>400 "C*jS/-c 

0 . 1200c i-M.t?. fc . 'iim-h y yK;*;i/>"^A;sm 
i7)aEai^vi^^-*i«^- L , i%(r>mmJMx%mFt 
m±m^^hfz^(r>'m(mm-y]^^-^x ofirei 

[0020] zz.x\ iimwk'm^'kzx 0 

\mwmkz.W&<^:>m\Mffi^'$.th . i«S*^^.y 

ff''m:fix\^h m^mz^ yy^x? 

K'mtfffm^ Ltz%rc^j: y , p^sptc^i^ti/i/K 
^t^^^izm?hti zb^zx^), fpmmm^mm^ii' 

[002 1 ] tfz. ±.ii^mi^^-s;ts'immmm^^it 

i-tfzibm.mmmizL. m^zmr^^itw.mm±m 

m.m^mizi:',xm^ti6^^mimmmn^m 
m^c^mmmmi^it^^^ ztiizx'o. lo^tm t^^2o 

'm±. tztn^. iiii;i?;i'i-'>Ac:a(N03)jS.ts-yyig7j< 
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*ZTy^r~'>A(NH4)2HP04Srtti5ltl©t LTfflVV Ca 

m-fl^ht^T^^. ^Sfi. Ca(N03)2 7lc?i?St (NH4)2HP 

[0022] m^mummmcommB/Miiz]: o^fe 

Ifzimb^j:^. Ca/P i:tt'^0.5 X'htHf:^^^ 

yye;<';p>">ACa(P03)2ii^3&i^L.. ca/p itm. 

5 -C'J>tl(fUyKH;^?;l'>">A (TCP ) t^Os Ca/ 
P J:t*n.67T-S)tL(f7j<ffiTA° j7.'f h (HAp ) n^-^^^kf^ 

Ca(P03 ) 2 ^OjMtcm-rii » ;>< U A(i:97 

{±, 4#:vSttffiJiff^^it?s (OT, mm tm-t) h 
LTiiJi iii tsotsbO. -etoca/pjtm.s s^^^^e.o com 

[0023] aihc^mwm. tztm. ajcox a t 

t . 1000°CA^£3l400°Cc^jaStEBItl-30B#[g 

1300°COiajKtEHT'5-10B#^ffi^-r § i fc Tfe I. . >I *7) 

t#CDm#H»tLTii:. /KSTvt^-f h (HAp) 

ysz7:?;^^'^A(Tcp) co^^B&|Jfi<'#to.iS*^'i>. 
[0024] :^wmmmjjm^zj: <omf&^tit u ym 



0.3 mol ■ tV\ MiSXStC i Ofl^RgS 

^^-c. mm.k ioitsmsji. ca^^jtso.os-o.Ts 

mol ■ dm-3 , PO43- ?iao.06-1.50 mol ■ dm-^OtEBIi; 
mm cOCa/Pi:b{±1.50-6.00 OieHt-f-ScO^^'at 
.ri'L^£';iEia'C-|)ilH\ -'Jy^T^/ki^'^A (Ca 

2P2O7 ;jjtT. C2P tia-T) . y yffi^^/wi-'^A (tc 

p ) hi-^-^Mmrrn^ ^ v chap ) ms:'do^>^wm. 

totdi. m^m (^MMi&mi. ca^+iaso.oB-o.is moi 

■ dm-^ PO43- ig^O. 06-0.30 mol ■ dm-^COtgH. mW. 
B iOCa/Pj;tt±2. 0-5.0 tOtlH^Wi LV", 

[0025] ifz. ^jS^^ixt y yK^yt^i^'^ASM 

a^^(iJT'{±*sr>^°^-^ h (hap) ^^^ii^^^t'S: 

0. ^'him^y yK^^^Li-^A (TCP ) ^'iiS^j^t^S: 

HI. mmzmmmmmm ^mmmmL. m^^x 
mii^wism.mmmm\i ti-cca/Pib&e.o 
1.5 1 -QW ^ iz i&T s ^tzmkmncommi- mmi 0 n 
i^^:f)^^m}mmm^mt& zti,zx'o. tmmmm 

[0026] *%Hgioie§^ti3v^T^ ^ y yis^/k 

vf^A^-^oiuis^fflm im-^n^^.. mz. m 
immt-turi^&itmt ix^tsztmit u\ 
iwi^^j®^, frjiUcidtc, afftyyM^;^i^ 

t uym^ii>^i^mmt^mmizm'^^tii,fzi^, ^ 

[0027] 

immn vxv. ^%m^mm\h\mm^z^-i\^x^ 
h{zmL< mm-t h . ^^wnitTMrnmrn ^z\im § ti 

<ll]!iSi?lJl-4 2> tr. 5^;&;Pi/'>ACa(NQ3)2&t^" 

y y|S7K*~Ty^~'>A(NH4)2HPD4 ^ttJMijSi: LT 
Ca/P i:b:«;^'0.50-r-^ ^' y VSt:/ ACa(PD3) 2 
t:MJtE-r I. ffi^ t S J: a (cCa (NO3 ) 2 7K?§?« t (NH4 ) 2 HP 
o^AiimiM-^-t^^ ZtizX^. y y@i^;^^^A»M 
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W t-f, Ca(N03)2(7)j§W?fa*^'0.75 mol ■ dm-^ (Ca^^ 
) , (NH4 ) 2 HPO4 (DmWMlS.fM . 5 mo 1 ■ dm- 3 ( PO4 

m . 74 lol ■ diii-3 tc^rl. J: a izU-^-fl ZtizX^. 

HfMnzitKXm . 1/5 . 1/10, 1/15, l/25cD#fg* 
i^z^xl J; 0 i<Z7iiT^W.tl i 1 1 j; 9 . himHz^ t^\,z 

h A5. AlO . A15 . .A25 

[ 0 0 2 8 ] J^tC. ±IEt NKiO^atC j; 0 , Ca/Pjrt^ 
1.5 . 1.67. 2.0 . 3.0 . 4.0 . 5.0 . 6.0 {Z^it^^ 

^fl^fl. B&^fcLTBl.S, B1.67 , B2.0, B3.0. 
B4.0, B5.0. m.mWcmi&-fh. 'i%^Axtz^m\W^(^ 

mti-mMtLxm2[z^s-t. mrcmi^fiti^m 
ffliWifA ^-m^jxiv-mimwmiiZL. ^^i?-, i* 
mm'jfmmm.iTyKmffymiiZ^^m^ LTfcv^it -jjv 

iiilO diii3 ■ min -1 1 Lfz. 
[ 0 0 2 9 ] ZZ'(:-m\^fz-J)Vz}-Tmmi. ± 
ix'/kn - rt:WLl0^;P%c7)-fe U TT'SS-ftSii/ijE^r 

;l.arir^^g||,fti?)fi|^- : 9 5§fi%) 

i; , ^>^Vl/3:^TtWL30^1;%OT/l/$-t-f4^*^i^^ 

tm2mhmwiLtzm-^^m'h^ . ^y^-^-r 

K D as ^iT V i t &#it t ^§ 'J r^i^Vl/a - r 

^-^h^iWi^thzh^izi.^ ^ m^izm-^mmco 

mf\^wwLtz. -o^x', zti^-Azmmcofm'S: . 1200 

im^^tz. 

[0030] w^^^fitz y yffi^/ki-'^ASfic^iSB^Hffl 

^{IMXHIUJf (TF-XRD) tJ;'5|al£L!t*Sa^-Kt 

^ffltitW Lit 2 a^iO U ASi^to h 

9-2 4 mm Offl^*iCa/Pifc3.0 

\t. ■mm\\9ti-^2A\z^h\znnx. mm\,zxm 



mmi9Ti±CA/pjti.QocDz.vymAf\^>"yj^ (C2P ) 

tCa/Pj:tl.50cOUy^H;^f;l->">A (TCP) i^^f&Ltz 
COliZML, Mfi^J2 2'-2 4■rii;Ca/P|rbl.67(?37J<^T^^■ 
^-^ h (HAp ) t^^S^lfz. tfz. llffiM4. 10.1 
6. 22. 28. 3 4*3j;t/4 0(±. »«ffliOi^A CO 

jis*^-jET-\ ^mmmmmf&f^(7M}m t^^ca/pjrt*^ 
jmjdltv^^, ^(r)fzi^. mmm4. locommmm 

fSB tfOCa/PJt7!jn . t ^ ii;Ca/P|rtl . 50CO U yK= 

(TCP ) fj^fkf&LfzfjK mm OCa/Pj;bM. 
&Iimt^tWPitl.67C07mrr<::$'^ h (HA? ) ti^± 
mi. §^>tCCa)|£*:0«tc:5rl.SliiM4O-C{±. HAp 
bkhlzCaO i}^§^f&Lfz. m4l,Z7TkLtz9mm(^)^j:i}' 

ymrr^^-^ h (HAp ) #^S:i^'*jStit*ffi±^iifi 
^J1 6. 1 7, 18. 22. 23. 24. 2 7. 28. 

29. 30. 33. 34. 3 mMk comwm 

gtLT(±. Ca2 + JiS0.03-0.15mol ■ drn'^ POi^" MS. 
O.O6-O.3O1110I • dm-3. mm (DCaJPtm. 2.0-5.0 c7)tS 
MTh-o tz. 

[003 1 ] mmm i -4 2 t-ffM^ix/iSnta^^t 

•r» ^i50r:^h«i;. n-r-i" y2?"Jit:iOxiOiOft-@Sr-tj} 
0. ItlOO mco^~x-ffiT~y°cr,B\^mLt,zi:'r)\^<-:> 

mmuz:fp^:f}^yhtizbizx 0 . m*'mmwi 

fz. ^rt3. ^5T1±. O • A • xTlIiBL.TV>l>*\ O 
{±. 100 mcr)i::-Xcr,'jib2maTtMmi^Jt-'>fz 
tc?). A{±20ffla40flimTi'JffiL/it<?). x{±40{ieiij 

jiL;ttiot-*i>„ ^5(7yi$mz^^^i.oiz. mmmi 
mmmmmh (^mmizimb. mis.<7)m^^i^(^m. j^n 
m^^mmm^^Lfz. u^t^^^'^b, mmcommMi 
m4t-i^i,m-ii5iz. 7J<KT^^°^>^ mmmfs^t 

i<z<i)^-,tz.. L/::/.>->T, 'Kltftrn^^'.'f 

Ml 6. 2 2. 2 7. 28. 3 3. 3 A\,ZW^tWM.^^ 

■c-i)i9. m^zmm2i. 3 3{±. ■feUT^S'fi:iE:^H^H 

>' ;l, a -rm^coWW ft t if it ^^frt-J) tz „ 
[0032] ^ifiM3 3 1 J; l9ffM§^^yt*KT^^°^'•^ 
h (HAp ) «MtfO«i:»®cOfta3ffijt^764Mm^S 

mm (SEM ) tcj;i9«^Lit. -eo^a. mmff^mm 
i^. wmcrmimm. w^^^w^mmm. {Mm 

V-f^'py Ut^- y^'A^i^;}?T^f^^f93 1 0) ^ffl 

&*L. ^m*1t«6O%;^)WLgl00-500 fimTh 

•5 . ^ffl?Lft:mc73 1 0 yot^m^m^-mumX'h D . ± 

ffl?L*«tO 1 0 %;<)iffl?Lg5-15/i mTh ^ . ¥±^3fflfL@ 

(j^i^ryg) i±. no ^tm t-S)o/-c„ S/t:. WM^M 
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[0033] ^*?SttSlli:»fftc0^fflt*3(tSSJC 

XSmjif (TF-XRD) (Cj;Dii^Jt<. SScOlSiPafflti. i> 

l§igCaZr4{P04)6 Ji. Zr*+ >f Jryj^i-gPCe^M^J-yt 

V^fK^m. iamCaZr4_, Ce, (PO^)^ IrJFM-TI.^. S 

»fi0il4 6 ('M^SSJSllOOr) 

%mm3 3 ('M*sfiJSi2oor) 

^^J4 7 (M*giS«1300"C) 

mBmz7i.hi.^\,z. mmwm (tf-xrd) tc^o 

'CtN«tC7j<Mr^>°^-< b (HAp ) XhntztsK 1300°C 
(7);*-^ai:HAp 1 1 tt-gP'J yitHX?;l/^^i^ (TCP 
) ifi^m^X^-^fz. 1300°CliLhi?)MS»aJKt:'{i, tKK 
Tv^■^'-Y yinm^fmc "9 - -spy yKH;^';P->">A3ii 

[0036]-^, MtXSttO^^ttti. ±i£tc^-r 
idtc:. iiooTiTJiA, xmcxMO. BOO-CTtiOfc 
I ^ 3 feStc^: /t „ 1200°C-r-jDl^ L^:Jl-& j; 0 h 1300°C 

. ^fe#;iSttW?Fi5BS,ffl?tiKB5 . 0 & 10if#ISi!t» 
ift4J-»t;^^^(:§l#M^. ?§JSB «Ca/PJt&4.0 . 3.0 

, 2.0 , 1.67^tf|t^tCfiT§ii:/"ci§?SB4. B3. B2, B 
1.67 ^2B$rs1'3'o)IIMlSR»3)-ft?t/'C(?3*>, 1200°CT-5 



<ll]5fiFiJ4 3-4 5 > IIMW3 3 ?W?SB oym. 

SHtfS^S. 2 0, 3 OBfrslt^^b^^^C^tmWi^ 

liM3 3 1 iHitttoa^^ffoy::. *l*wt*fftoSffltc 

m§^i;^^7]<SST^N°^'-< YWmnW^.^. IIMi5iJ3 3<:^ 

^sami^mii (SEM ) f«»i-ri>;ttcj;Dt:aiL 

[0034] 

»fi<?iJ4 3 (?§iiB iOlit»rEl!5l)#rJ3) :Jlifl0^tiii 

^ffi«4 4 mm<n>^nmmm :iiJf60//m 

^StM4 5 (?§J«B tOllt»B#rHl30l)#rBl) :JlJfl00//m 

m^m.zh-hx.3\,z. mm (^mmnw^smm^^io 

yi'^\,zmmh\z-:>ivt. 15)3!cSm>)lJ¥*no^tm*» 
^,100 x(mA.tJP]g-f|iLTfcO. i<7)>It>6^^>. ?gJSB 

c^nt^B^fBit j; '^m^\z^immimm:hh ztif 

iWm^ 6~4 7 > ^i5lj3 3 t^fcV^T. iS^^Sf 

f^j 3 3 iHiatoti ft ^ 3 i t J: 0 , y y 

mi^'y^iMfri^m^hmhm^hmmmzMi. 
•fWM^m^fz. ^<mm:mmm3 3(rm%m^x 

[0035] 

isi^BfflHAp -«^«eo 

S^H^BfflHAp . TCP ^«ttO 

RD5:-M, FSCA(Cj;^ii§^^^)ffcJ;t/'|lTM«EDX ^^tlf^« 
afflPK1.±*Kr^\°^?.^ b (HAp ) ff^mt 

W). mi-z:w}ymE^t])V'^^M. (TCP) ffi^m^ 

[0037] «bT^^■^'-^ b (hap ) 

i^mmm^-nz-wtrntm^^i, yy|g^^;k 
^"^i. (TCP ) li^i^m-Bm-m-tmrn-i b^^dm^^ 

i^r^A (TCP ) tim^izmm-t^ttiiiz. M^m^^i^ 

imm 1 -7 > 1 -4 2 tCfcV^T. ^fflJM 

A SrffifflL^ri^:: tmMi»SM 1 -4 2 t 
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5, B1.67 , B2.0, B3.0, B4.0, B5.0, B6.0SrfflU)^^. 

■feUT^S'fl:iE:^B^H>'>:3:zT (CerTZP) im^^^^b 

'JT^mmh^B'JiVzi-T (Y-TZP ) t-iK<^RLX 

^tsyi-m^mt Lxm^^-^x^mmmmm^im 

(HAp ) ^^<^}i^hmm,-b-mmtiX\^fzifi. 

( ^i^Vk3 - Tfc>rt 1 50^1;% ) i5 1 ?/YP04 
(!6^>il/t. iOYPO^sOiJtJi, -y fUrmi^;k3::ir 
co^S-ftSiJTfc ^. Y;: iL *i u yffi t ^oSJiEtc J: 0 JFMSii 

/tt^o>#;ii^iil.. cl^0YPQ4^0^ii!<;(ij: 0. -f-yby 
^-rt^ b Y, 0, I ^ mi^ftfz fz>^ , I^^r^*^ 

i^n.m^^<^-m^mm^fz\><^h^Lt>tih. 

i&T^^mM^^i^fz^uz. m^iz. 3mim^ 
(±, mm m&i&Tix\'^fz. 

[0038] i9 , -Ir >; Ti^&'itt LT# 

t^IE^rll,i^v^a-r (Ce-iz?) (i„ M*i;iE*g^H^s 

<mm9 > ±fBIUft^J-CfflV^^ci)Ofc |Siai?)i;;knr: 

rm^mm (mmti^^mimx-mm^iix^^^j:^^) 

ihmm9tLfz. 

■tmmt Lxmmx'^ii^}! oi^^m^ttzib. 
(7)^mmmmum^iri vitro-r-tr-^;^^, ^fc. 'wwm 

mt Lxm(3T3-Ei^m^fz, 
[0039] ^i^-^mMxmmuzmmm i -4 8«>-' 



a, *#:vS'KJiTSSL3t*SfiM 1 -4 80>?;t'3- r 

T«i. t ^-f ii t r? y h u-)vtmm tM&xmmti'm 
mix\'^^commi^tLfz. iii±(r>i^^x^^ ^mm 
MTmmttzmmm i -4 acoi^jv-a-nt. m^xm 

[0040] ? ±iB#afffl±T-tS«L/-c«& 

t.KhWSt(nmk m.bT)Vf)^}'7 1 r -9 (ALP 

) vStt?rii£Lf^. ALP ?gttfI^DNA STfiJI. ^ 1 1 
i 15 , #fitDNA ill 19 iOALP ^gtt^i&^[<46l> ^ t 

# . ^<nmimmf'k^mm^Mtuzm^v^^^<f^ 

Mt=5r^« i<7)WNA S^tOfiOALP (4* 

vSttat-ffiSt/->;MfiMl~4 8tO>^';l^3-T) > 
*vS'[tii-C-«S LX\^ts:\ ^IWim 9 to - r ) = 

[004 1] 

m 1] 



mk 


Al 


A2 


A3 


AlO 


A15 


A2a 


Onol- dio"') 


0.75 


0.375 


0.15 


0.075 


0.05 


0.03 


po,^- m 

(ml- in-') 


L50 


0.75 


0.30 


0. in 


0.1(1 


O.Ofi 


Ca/PJt 


a SO 


0.50 


0.50 


0.50 


0.S0 


0.S0 



[0042] 

m 2] 





B1.5 


BL67 


B2.5 


B3.0 


M.0 


B5.0 


B6.0 




0.45 


0.50 


0.60 


0.90 


L20 


L50 


L 80 




0.30 


0.30 


0.30 


0.30 


0.30 


0.30 


0.30 


Ca/PJt 


L50 


L67 


2.00 


3.00 


4.00 


&00 


6.00 



[0043] 

im 3] 
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S Wi 


Al 


A2 


A5 


AID 


A15 


A25 


Bl.S 






1^3 








BI.67 


wmn 




mM9 








B2.0 


mmw 












Bao 






ai**!i2i 








B4.0 














B5.0 










IIWIS5 




B6.0 


31^137 


%m38 


mms5 


msm 







[0 044] [^4] 



BI.5 


Al 


A2 


A5 


AID 


A15 


A25 


C2P 


C2P 


C2P, TCP 


TCP 


TCP 


mm 5 

TCP 


B1.67 


mmu 

C2P, TCP 


TCP, C2P 


TCP 


TCP 


TCP, HAp 


HAp, TCP 


B2.0 


TCP. C2P 


UtepiJi-i 

TCP 


*W!I15 
HAp, TCP 


' HAp 


mmn 

KAp 


HAp 


eao 


mmi9 

TCP, C2P 


■mm 

TCP 


HAD, TCP 
ffip 


^M22 
HAp 


%W1J23 
HAp 


HAp 


M.O 


TCP 


HAft TCP 


HAp 


HAp 


HAp 


B5.0 


TCP 


■*StM32 
HAp, TCP 


ItAp 


HAp 


HAp 


HAp. CaO 


B6.0 


TCP, HAp 


HAp, r,? 


:iAp, CaO 


HAp, CaO 


HAp. CaO 


HAp, CaO 



C2P: r.>) >1E*/Ui/'>A, TCP: ') >gSHA;u->'>A^ HAp: ?mr'-^^-< t- 
[004 5] im 5] 





Al 


A2 


A5 


AlO 


A15 


A2& 


B1.5 


O 


o 


o 


A 


X 


X 


BI.67 


o 


0 


mm^ 

o 


mmm 

A 


X 


^J12 

X 


B2:0 


HSfcPJlS 

O 


O 


o 


3WJ16 
A 


X 


X 


B3.0 


O 


■msm 

o 


o 


SWIJ22 
A 


X 


^124 
X 


B4.0 




O 


Ii»>j27 

o 


5K(feei!l2R 
A 


SIWI29 


mmm 

X 


B5.0 


O 


o 


mmm 
o 


A 


X 


^WJ35 

X 


1 ° 


o 


^mm 

o 


A 


X 


X 



[0046] m:^)i-i^'yj^mm'j)i'^-Tm±i^mm. >^v^3-7 
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[0047] ff*Ji3 tciaatT) u ym.il )Vi^-^Awm'j 
[0048] If SIM 5 {ztimc^) y ymtiivi^'^i.mii^ 

jVn-rikMmmi. mlEy >i^*/^>'^ASM*>'7J< 
KTA-^--^ LT-^t^?'^*, 

m\,z-wcomm.-!^hnm<^TJ-^-^^ vm^m^Lx^t 
wmM^thm-^m^^-f . imm{ztm<^'j ym 

;i > '-7 \mTh hfzib. mmmt' h y ymE.f] ivi^-^ 
A m^. ^ i,zmm~t itti^iz. ^mi^^ ^^mr^ n° ^ a 
v\z^tmmfpmi:-thfz)h.. mm<nw^h^m 

[0049] %w.n.i\ztmmymf]}i-y'omM.v 

tT#^, zcDmmtmmu ymjvi^'yj>^mmttf^cei 

O-P2 Og -ZrOa -CeOj JSc^S y y StM^:)!' L TtS-^ $ ilT I. ^ 

T**}, 'jym^ii-y'yj^mmmmiizKw e^-^ 

T, *^HJ(7)yy^;^r;Ui^'>AMSi^>:3-T^^fW 

flii, S.m. i}m^j:ii-^zXiJXmLfz'W'¥mWsy<D§^ 

wmms^mmh h \ ^{mm.-thfz)fyi,zm\' ^^tihim 
mnt Lxmmi,zmx'^hmxtiM^mmMmTh 
I. msmn^i6m^i'tiMzfmcovym:^)i'i^ 

mxmtmmmjMh^^titz)^. mf&^tii^jym 
co'j ym^jii^'^j^SMfi'f-^micommzim^'itfz 



^mx-mm-t^tz)^. y ym:f?fi'i^'^^n^^±ti^3X 

jixmf&^titz^iivjmmf^i-i .1 1 fj^x^ h , 
[0050] ifS3S9 tciEifetoy ym:^)vy^i.mi'J 

ymfDViy-^i^mmt^iS: hi.zmMMo-mjj.it crymm. 
^^i^^-thfz^. %m^mxm t h ^mm ^ jpm 
tv^o:,x\ -^mt-^^m&L'^tw 11*11 1 0 tciaa 

mxu. m^^iimm ym:^)vy^j^mm-h^^h^z 

«l?LfS-15;im ffm)k%^VS:i,^'thfz^. 'n'y-'fy 

[005 1 ] ftsii 1 1 tiEtttT) y >'K;^f/^i^'>A«s 
;?^;P^">A&yy y^^W-ri'^Mi^Sr'^tf^giSfT) 

>&«-9-^ci^K^r&W#^>^ll.. 11*111 2 tlStS^oy 

ii, liJfB^JWMSr-^O^gShtT, Ca/Pj:[:*>0. 5 t";'^^' 

y v-^ ACa(P03 ), ^':)fflltC>^^^L;-rl) 

i:, Ca/PibM.S -6.0 iOifrvSttMMJ^JiSMSi: ^ 

m^^tfz^. mwmmmmh^m)S,^Ktyi9')ym 

^7l/v-'!7AffiiKa &5SIIltiS^§-ttl.i !.« 
[0052] ffS]1 1 3 tlEKco y yH;i?;P->">A«S 

i^)V^-rih^WMm)Wm-):mxi± . mwmxmz 
a^^x. mni.zmmmmmm:mm'imL. m^t 

0. frtsKffoMc, t(rfEti'^«yyi8?&/ki/'>A« 

*f4^ t L T 2 ailto y > ig^ Ag^ &itS§ ^ 

•i.7t:ft. mMb^mz^tiitzW^mnmii^^th y y 
ASK&?f^s!ct-i= i t ¥x^ I . m^m 1 4 

^jS;frffiTi±, mmmmmmmtLx, ca^'mmm.o3 

t^i^O.lb mol ■ dm-^ ?\\^- mS.ffiO.Obt^lol.'i mol ■ 

>'K;^r;i^i^'>A. yyKH;4';ki^'?A|,svii{i7i<iST^N° 
h^rt'^y yK;i?;l';^'^ASli^?FM-r'&; 

[0053] ft*]1 1 5 tlEtgc?) y yK^/Pi^"^ AMS 

=j}va=^TWim.Mm(n^iimx'\±. mmmxmz 

i5\^x^ mMzmmmmmm^mmmtmL . mv^x 

liiE^fefrvSttMffMffit^St LTCa/Pjrfc&e.O ^^^.1. 

{z. l^rfE^S«y>'it*/^y^A«ftf4^t Lxca/Ptt 
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[00 54] If aRii 1 6 {ztm<n u ym:^)Vi^^i.-im 



7ny h^-e^OigE# 

(51) Int. CI. V ME-^ 
C04B 41/87 

(72)^Bj# mm ^ 

mM^ffliErfT*H: 5Tg 4 #4 -f-e^ 
-h401-tS 



run t^wm^}ym:^>viy'^i.'imi^>va-rik^ 
1 m 

3 ifrvsttsu (uye^/p^-^AisjK) 



1 



FI (##) 
C04B 41/87 A 

F^'-A(##) 4C081 AB03 AB04 AB06 BA12 CF012 

CF022 CF032 CF121 DB05 
DC03 DC04 DC05 DC06 EA02 
EA04 EA06 EA12 
4C089 AA02 AA06 BA05 BA16 CA02 
CA06 CA07 CA08 




